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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
06/11/10 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

3. Claims 1, 2, 3, 6, 7, 13 and 1 5 are rejected under 35 U.S.C. 103(a) as being 
unpatentable by Onggosanusi et al. (US20030139139) (hereinafter Onggosanusi), 
Juntti et al. (20030179814) (hereinafter Juntti) Miyoshi et al. (US20030067971) 
(hereinafter Miyoshi) and in view of Sugimoto et al (US6661 835) (hereinafter Sugimoto). 

Per claim 1, Onggosanusi discloses a receiving apparatus using a CDMA 
method for receiving signals by N receiving antennas (N is a positive integer), the 
signals being transmitted by M transmitting antennas (M is a positive integer) 
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(paragraph 0007), comprising: serially coupled multipath receiving signal demodulating 
units for primary demodulation of the signals received by the receiving antennas 
(paragraph 0005), for estimating the signals transmitted from the transmitting antennas 
(paragraphs 0017 ,0018 and 0024), and for obtaining a received signal of each path of 
the receiving antennas in a multipath environment based on the estimated signals 
(paragraph 0005); serially coupled multipath interference canceling units for deducting 
the obtained signals received through the paths other than a target path from the 
signals received by the receiving antennas to obtain multipath interference cancelled 
signals (paragraph 0034-0038); 

wherein the multipath receiving signal demodulating units (paragraph 0005) and the 
multipath interference canceling units (paragraph 0016) are serially arranged in stages 
(paragraph 0050), a receiving signal received at each of the receiving antennas is 
directly inputted to all the serially coupled corresponding multipath interference 
canceling units without having passed through any of the other multipath interference 
canceling unit, each of the stages other than the first stage updates a channel 
coefficient estimated based on a known pilot signal transmitted from the M transmitting 
antennas using a multipath interference cancelled signal provided by a multipath 
interference canceling unit in an upper stage. 

Onggosanusi fails to disclose a demodulating unit for secondary demodulation of 
the multipath interference cancelled signals. 

However, Juntti discloses a demodulating unit for secondary demodulation of the 
multipath interference cancelled signals (paragraph 0071). 
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Both Onggosanusi and Juntti fail to disclose paragraph outlined below, however 
Miyoshi discloses a receiving signal received at each of the receiving antennas is 
directly inputted to all the serially coupled corresponding multipath interference 
canceling units without having passed through any of the other multipath interference 
canceling unit (paragraph 0050, 0051 and Fig 4), but fails to disclose each of the stages 
other than the first stage updates a channel coefficient estimated based on a known 
pilot signal transmitted from the M transmitting antennas using a multipath interference 
cancelled signal provided by a multipath interference canceling unit in an upper stage. 

Sugimoto discloses each of the stages other than the first stage updates a 
channel coefficient estimated based on a known pilot signal (col. 18 lines 30-35, col. 21 
lines 7-23 and col. 23 lines 53-57) transmitted from the M transmitting antennas using a 
multipath interference cancelled signal provided by a multipath interference canceling 
unit in an upper stage (col. 31 lines 21-34). 

Therefore, one skilled in the art would have found it obvious from the combined 
teachings of Onggosanusi provides closed loop MIMO scheme, Juntti provides 
estimation of spreading and interference signals, Miyoshi provides interference 
cancellation methods and Sugimoto provides CDMA system with improvement to 
interference cancellation abilities as a whole to produce the invention as claimed with a 
reasonable expectation of achieving a quality signal with less disturbance. 

Per claim 2, the combination discloses the receiving apparatus as claimed in 
claim 1, Onggosanusi discloses wherein the multipath receiving signal demodulating 
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units carry out the primary demodulation using a minimum mean square error (MMSE) 
method (paragraph 0038). 

Per claim 3, the combination discloses the receiving apparatus as claimed in 
claim 1, Onggosanusi discloses wherein the multipath receiving signal demodulating 
units carry out the primary demodulation using a maximum likelihood detection (MLD) 
method (paragraphs 0034 and 0037). 

Per claim 6, the combination discloses the receiving apparatus as claimed in 
claim 2, Onggosanusi discloses wherein the multipath receiving signal demodulating 
units control an amplitude of the signal received (paragraph 0021), based on a 
probability of correctness of a transmission symbol sequence estimated using the 
minimum mean square error (MMSE) method (paragraphs 0023 0038 and 0066). 

Per claim 7, the combination discloses the receiving apparatus as claimed in 
claim 2, as applied to claim 1 , wherein Sugimoto the multipath receiving signal 
demodulating units estimate a channel coefficient using a known pilot signal transmitted 
from the M transmitting antennas(col. 18 lines 30-35, col. 21 lines 7-23 and col. 23 lines 
53-57). 

Therefore, one skilled in the art would have found it obvious from the combined 
teachings of Onggosanusi, Juntti, Miyoshi and Sugimoto as a whole to produce the 
invention as claimed with a reasonable expectation of achieving known variable for 
sequencing for overall consistency in performance. 

Per claim 13, the combination discloses the receiving apparatus as claimed in 
claim 1 , Onggosanusi discloses wherein when the signals transmitted from the M 
transmitting antennas are code-multiplexed signals (paragraphs 0004 and 0007), the 
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multipath receiving signal demodulating units perform the primary demodulation of the 
signals received by the corresponding receiving antennas (paragraph 0005), and obtain 
the signals of the corresponding paths for all the receiving antennas for all spreading 
signals (paragraphs 0004 and 0005) a, the multipath interference canceling units deduct 
the obtained signals corresponding to all the spreading signals received through the 
paths other than a target path from the signals received by the receiving antennas to 
obtain multipath interference cancelled signals (paragraphs 0034-0038), 

Onggosanusi fails to disclose the demodulating unit performs the secondary 
demodulation of the multipath interference cancelled signals for each of the spreading 
signals. 

However, Juntti discloses the demodulating unit performs the secondary 
demodulation of the multipath interference cancelled signals for each of the spreading 
signals (paragraph 0071). 

Therefore, one skilled in the art would have found it obvious from the combined 
teachings of Onggosanusi, Juntti, Miyoshi and Sugimoto as a whole to produce the 
invention as claimed with a reasonable expectation of achieving lower noise ratio. 

Per claim 15, the combination discloses a radio communications system, 
comprising: the receiving apparatus as claimed in claim 1; Onggosanusi discloses 
transmitting apparatus including the M transmitting antennas (M is a positive integer) for 
transmitting a CDMA signal from each of the transmitting antennas (paragraph 0007). 
4. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable by 
Onggosanusi et al. (US20030139139), Juntti( US200301 79814) and Sugimoto 
(US6661835) in view of Walton et al. et al. (20040082356) (hereinafter Walton). 
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Per claim 4, the combination discloses the receiving apparatus as claimed in 
claim 1, Onggosanusi discloses wherein the multipath receiving signal demodulating 
units carry out the primary demodulation using a maximum likelihood detection method 
(paragraphs 0034 and 0037), but fails to disclose using QR factorization on a block of a 
plurality of the paths. 

However, Walton discloses using QR factorization on a block of a plurality of the 
paths (paragraphs 0327 and 0487). 

Motivation to combine may be gleaned from the prior art contemplated. 
Therefore, one skilled in the art would have found it obvious from the combined 
teachings of Onggosanusi, Juntti, and Walton provides MIMO WLAN system that 
employs MIMO, OFDM and TDD as a whole to produce the invention as claimed with a 
reasonable expectation of achieving better organization of data while supporting 
multiple users. 

Per claim 5, refer to same rationale explained in claim 4 (QR factorization 
includes various methods including Gram-Schmidt). 

5. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable by 
Onggosanusi et al. (US20030139139) (hereinafter Onggosanusi) and Juntti in view of 
Song et al. (20040120415) (hereinafter Song). 

Per claim 10, the combination discloses the receiving apparatus as claimed in 
claim 1; the combination fails to disclose wherein the demodulating unit performs the 
secondary demodulation using a maximum likelihood detection method. 
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However, Song discloses disclose wherein the demodulating unit performs the 
secondary demodulation using a maximum likelihood detection method (paragraph 
0013). 

Therefore, one skilled in the art would have found it obvious from the combined 
teachings of Onggosanusi, Juntti, Miyoshi, Sugimoto and Song provides maximum 
likelihood detection to overcome the effects of fading or signal interference as a whole 
to produce the invention as claimed with a reasonable expectation of achieving less 
noise and interference. 

Per claim 1 1 , the combination discloses the receiving apparatus as claimed in 
claim 1, the combination fails to disclose wherein the demodulating unit performs the 
secondary demodulation using a maximum likelihood detection method using QR 
factorization on a block of a plurality of the paths. 

However, Song disclose wherein the demodulating unit performs the secondary 
demodulation (paragraph 214, fig 7) using a maximum likelihood detection method 
using QR factorization on a block of a plurality of the paths (paragraphs 327and 673) 

Therefore, one skilled in the art would have found it obvious from the combined 
teachings of Onggosanusi, Juntti, Miyoshi, Sugimoto and Song as a whole to produce 
the invention as claimed with a reasonable expectation of achieving organization of 
data. 

Per claim 12, refer to same rationale explained in claim 1 1(QR factorization may 
be performed by various methods (paragraph 0487 by Song, which takes into account 
each path) 
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6. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable by 
Onggosanusi (US20030139139), Miyoshi (20030067971) in view of Sugimoto 
(US6661835). 

Per claim 14, Onggosanusi discloses a receiving method of a receiving apparatus for 
receiving a plurality of signals using a CDMA method (paragraphs 0004 and 0017), the 
signals being transmitted from M transmitting antennas (M is a positive integer) and 
received by N receiving antennas (N is a positive integer) (paragraph 0007 i.e. also 
review Onggosanusi claim 1 where integers are positive for antennas), comprising: a 
receiving the signal received by each of the receiving antennas (paragraph 
0023), estimating, at a plurality of serially coupled multipath receiving signal 
demodulating units (paragraphs 0035-0037)^6 signal transmitted from each of the 
transmitting antennas using a predetermined algorithm (paragraphs 0035-0037) ; 
multiplying, at the serial coupled multipath receiving signal demodulating units the 
estimated transmitted signal (paragraph 0069, 0075 and 0076) and obtaining the 
received signal of each path for each of the receiving antennas in a multipath 
environment (paragraph 0005); deducting, at a plurality of serial coupled multipath 
interference canceling units (paragraph 0066), the obtained received signals of the 
paths other than a target path from the signal received by each of the receiving 
antennas (paragraph 0024); and a step of demodulating the signals that are obtained by 
the step of deducting (paragraph 0005); wherein the multipath receiving signal 
demodulating units (paragraph 0005) and the multipath interference canceling units 
(paragraph 0016) are arranged in stages (paragraph 0050), but fails to disclose a 
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receiving signal received at each of the receiving antennas is directly inputted to all the 
serially coupled corresponding multipath interference canceling units without having 
passed through any of the other multipath interference canceling unit, each of the 
stages other than the first stage updates a channel coefficient estimated based on a 
known pilot signal transmitted from the M transmitting antennas using a multipath 
interference cancelled signal provided by a multipath interference canceling unit in an 
upper stage. 

Miyoshi discloses receiving signal received at each of the receiving antennas is directly 
inputted to all the serially coupled corresponding multipath interference canceling units 
without having passed through any of the other multipath interference canceling unit 
(paragraph 0051 , 0054 and fig 4) but fails to disclose each of the stages other than the 
first stage updates a channel coefficient estimated based on a known pilot signal 
transmitted from the M transmitting antennas using a multipath interference cancelled 
signal provided by a multipath interference canceling unit in an upper stage. 

Sugimoto discloses each of the stages other than the first stage updates a channel 
coefficient estimated based on a known pilot signal (col. 18 lines 30-35, col. 21 lines 7- 
23 and col. 23 lines 53-57) transmitted from the M transmitting antennas using a 
multipath interference cancelled signal provided by a multipath interference canceling 
unit in an upper stage (col. 31 lines 21-34). 

Therefore, one skilled in the art would have found it obvious from the combined 
teachings of Onggosanusi, Miyoshi and Sugimoto as a whole to produce the invention 
as claimed with a reasonable expectation of achieving less delays and errors. 
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